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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform proper control of an ignition 
timing in a wide load range. 

SOLUTION: A premixture ignition internal combustion engine 
comprises a premixture fuel injector 10 to feed fuel in intake air to effect 
premixture: an ignition fuel injector 11 to be located in a combustion 
chamber 5 and start ignition in a manner to match with an ignition 
timing; a compression ratio varying mechanism 12 to vary the volume 
of the combustion chamber 5 and vary a compression ratio; and a 
control means to vary a premature fuel amount and a compression ratio 
according to the load state of an internal combustion engine. By varying 
the compression ratio according to the premature fuel amount based on 
a load state, control is effected so that self-ignition is prevented from 
occurring before an ignition timing even in any load state. With this 
state, ignition fuel is fed in a combustion chamber in a manner to match 
with an ignition timing and by starting the ignition, ignition and 
combustion are reliably controlled. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The premixing ignition internal combustion engine characterized by having the premixed fuel supply means which supplies 
and carries out premixing of the fuel during inhalation of air, an ignition initiation means to make ignition start according to an 
ignition stage, the compression ratio adjustable means which carries out adjustable [ of the volume of a combustion chamber ], and 
carries out adjustable [ of the compression ratio ], and the control means which carries out adjustable [ of the amount of premixed fuel, 
and the compression ratio ] according to an internal combustion engine's loaded condition. 

[Claim 2] In the premixing ignition internal combustion engine which makes ignition start according to an ignition stage while 
carrying out premixing of the fuel during inhalation of air The process computed from the process which computes the ignition 
temperature in the amount of premixed fuel according to a load, and the ignition temperature which computed the compression ratio 
from which compression edge temperature turns into temperature which premixed fuel does not light with the intake-air temperature. 
The ignition stage control approach of the premixing ignition internal combustion engine characterized by having the process adjusted 
to the computed compression ratio. 

[Claim 3] The control room facing a combustion chamber and the 1 st piston which fitting of the migration of into a control room is 
made free, and carries out adjustable [ of the volume of a control room ], The 2nd piston fitting of the migration of was made free to 
the end side of an oil pressure room while connecting with the 1st piston, The 3rd piston driven by the cam which is interlocked with a 
crankshaft and rotated while fitting of the migration is made free to the other end side of an oil pressure room, A means to turn the 2nd 
piston to the other end side of an oil pressure room, and to energize it, The compression ratio adjustable device of the internal 
combustion engine characterized by having the means which will miss oil pressure from an oil pressure room if located in the location 
of the arbitration which can be adjusted in case the 2nd piston moves towards the end side of an oil pressure room with migration of 
the 3rd piston. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the premixing ignition internal combustion engine which can control an ignition stage 
in the large load range appropriately especially, its ignition stage control approach, and the compression ratio adjustable device of the 
internal combustion engine which can use suitable for it about a premixing ignition internal combustion engine. 
[0002] 

[Description of the Prior Art] The gaseous mixture by which fuel injection was completed earlier enough than an ignition stage, and 
air was comparatively mixed with the fuel by homogeneity at the ignition stage is formed, and the usual gasoline engine is lit by jump 
spark ignition with an ignition plug near the compression edge, is made to complete combustion of gaseous mixture because a flame 
spreads a combustion chamber with the ignition as the starting point, and is controlling pressure generating by ignition timing. 
[0003] On the other hand, the usual Diesel engine considers as the conditions that the cylinder internal pressure and temperature in a 
top dead center can be lit, with a high compression ratio, supplies a fuel (high cetane number fuels, such as gas oil) there, and is 
controlling pressure generating by the fueUsupply stage. 

[0004] By the way, in the above-mentioned usual gasoline engine, although the fall of combustion temperature and thin air-fuel ratio 
combustion are effective in reduction of NOx in an exhaust gas, since it is flame propagation combustion by one-point ignition, 
ignition stability will fall as the gas of an end bums and remains or an air-fuel ratio becomes thin. Therefore, when fuel supply is 
premixing, the air-fuel ratios of an inflammable thin limitation are [ 22-25 ] limitations. Moreover, although what carries out direct 
injection in a cylinder of the fuel is proposed and a thin limitation can be expanded to 40-50 in that case, since mixed temper cloth is 
not homogeneous, there is fear of smoked generating. 

[0005] Moreover, in the usual Diesel engine, although the property of being easy to carry out autohesion fire of the fuel to the lean 
combustion limitation is fundamentally infinite, since the fuel is not fully mixed with air at the time of ignition, NOx will occur by 
combustion in a part with a deep air-fuel ratio, or a smoke will fully be generated in combustion batch **♦*. 
[0006] moreover, the technique of the fumigation to which a fuel with the low cetane number is supplied into a cylinder at an early 
stage rather than the usual fuel injection timing (like for example, an inhalation-of-air line - inside), and carries out autohesion fire by 
compression as a Diesel engine's special operating method as compared with gas oil etc. is known. It is what made it the key objective 
for this to use the bad fuel of ignitionability, and the little fuel is formed as premixed air at an early stage rather than the usual fuel 
injection timing, and it is going to compensate the badness of the ignitionability of a fuel with injecting the remaining fuel at the usual 
fuel injection timing. However, while the possible fuel quantity of presenting premixing from the problem of the premature ignition of 
premixed air in the engine using this approach since the compression ratio was fixed is restricted, since most fuels are injected at the 
usual fuel injection timing, a fuel is not fully mixed with air at the time of ignition, but it has come to improve the trouble of NOx 
generating and smoked generating which a Diesel engine has. 

[0007] When the premixing autohesion fire intemal combustion engine of a high compression ratio which did premixing of the fuel, 
forms homogeneous gaseous mixture and was made to do autohesion fire combustion is realized, even if an air-fuel ratio is thin, 
combustion will be completed all at once with multipoint ignition, and efficient and a low emission engine with very low (about 10 
ppm) NOx discharge concentration with the high and fuel consumption engine performance will be obtained there, as indicated by 
JP,7-332I41,A etc. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned premixing autohesion fire intemal combustion engine, in 
order to carry out autohesion fire, there is a problem that control of an ignition stage is very difficult. That is, if the temperature in a 
cylinder is uncontrollable to arbitration, the ignition stage control stabilized in the large load range has the problem of being 
impossible. 

[0009] In addition, a means to supply 15 - 25% of fuel of the total fuel quantity to JP,7-332140,A directly to a combustion chamber 
near the compression top dead center apart from the fuel-supply means which carries out premixing is established. Although what 
aimed at expansion of a stable ignition field by stable ignition combustion by stratification combustion is indicated controlling the 
increment in NOx generation It is a compound gestalt with a Diesel engine, and these both function conflicts, and it does not restrict 
that both those advantages are acquired, but actual control has the problem of being difficult. 

[0010] This invention aims at offering the premixing ignition intemal combustion engine which can control an ignition stage in the 
large load range appropriately, its ignition stage control approach, and the compression ratio adjustable device of the intemal 
combustion engine which can use suitable for it in view of the above-mentioned conventional trouble. 
[0011] 

[Means for Solving the Problem] The premixed fuel supply means which the premixing ignition intemal combustion engine of this 
invention supplies a fuel during inhalation of air, and carries out premixing. An ignition initiation means to make ignition start 
according to an ignition stage, and the compression ratio adjustable means which carries out adjustable [ of the volume of a 
combustion chamber ], and carries out adjustable [ of the compression ratio ], It has the control means which carries out adjustable [ of 
the amount of premixed fuel, and the compression ratio ] according to an intemal combustion engine's loaded condition. He is trying to 
control ignition combustion certainly by making ignition start according to an ignition stage, controlling not to carry out autohesion 
fire before an ignition stage by any loaded condition by carrying out adjustable [ of the compression ratio ] according to the amount of 
premixed fuel based on loaded condition. 

[001 2] While controlling a compression ratio so that the premixed air formed in the concentration according to loaded condition does 
not carry out autohesion fire before an ignition stage, according to an ignition stage, namely, by supplying an ignition fuel Form many 
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flame nuclei in a combustion chamber by combustion of the diffused ignition fuel, by that cause, carry out induction of the multipoint 
autohesion fire of the premixed air of a combustion chamber, bum it, and this controls an ignition stage appropriately also in the large 
load range, homogeneity — gaseous mixture — it enables it to attain improvement and exhaust-gas defecation of the lean combustion 
and whenever [ isochore ] by simultaneous combustion 

[0013] Moreover, the ignition stage control approach of the premixing ignition internal combustion engine of this invention In the 
premixing autohesion fire intemal combustion engine which makes ignition start according to an ignition stage while carrying out 
premixing of the fuel during inhalation of air The process computed from the process which computes the ignition temperature in the 
amount of premixed fuel according to a load, and the ignition temperature which computed the compression ratio from which 
compression edge temperature turns into temperature which premixed fuel does not light with the intake-air temperature, Have the 
process adjusted to the computed compression ratio, and the ignition temperature is computed from the premixed air concentration (the 
amount of premixed fuel, and air content) according to a load. It is made to carry out multipoint autohesion fire by ignition initiation 
steadily, without carrying out autohesion fire in front of a compression edge by computing and adjusting a compression ratio, referring 
to an intake-air temperature so that it may not become the ignition temperature at a compression edge. 

[0014] Moreover, the compression ratio adjustable device of the intemal combustion engine of this invention The control room facing 
a combustion chamber and the 1st piston which fitting of the migration of into a control room is made free, and carries out adjustable 
[ of the volume of a control room ], The 2nd piston fitting of the migration of was niade free to the end side of an oil pressure room 
while connecting with the 1st piston. The 3rd piston driven by the cam which is interlocked with a crankshaft and rotated while fitting 
of the migration is made free to the other end side of an oil pressure room. It has the means which will miss oil pressure from an oil 
pressure room if located in the location of a means to turn the 2nd piston to the other end side of an oil pressure room, and to energize 
it, and the arbitration which can be adjusted in case the 2nd piston moves towards the end side of an oil pressure room with migration 
of the 3rd piston. Adjustable [ of the volume of the control room facing a combustion chamber ] is carried out, and it can be made to 
carry out by adjusting the location which misses oil pressure from an oil pressure room adjustable [ of the compression ratio ] often 
[ responsibility ] and with high precision. Moreover, the 1st piston can move for every combustion stroke, and he can ventilate the 
ambient atmosphere of a control room continuously, and is trying for a bad influence not to arise like a combustion line for good 
change of a compression ratio by moving the 1st piston which carries out adjustable [ of the volume of a control room ] by the cam 
interlocked with a crankshaft, missing oil pressure and making it not move any more in the location used as the compression ratio of 
arbitration. 

[0015] In addition, this compression ratio adjustable device is effectively applicable also to the premixing autohesion fire intemal 
combustion engine which controlled the ignition stage appropriately also in the large load range, when the gaseous mixture of 
premixed fuel detects the stage which carried out autohesion fire by the sensor and adjusts a compression ratio according to the 
detected autohesion fire stage. 
[0016] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with reference to drawing 1 - drawing 7 . 
[0017] In drawing 1 , it is the premixing ignition internal combustion engine which 1 makes a gasoline main premixed fuel and uses 
gas oil with the high cetane number as an ignition fuel, and is the cylinder head which the cylinder liner in which 2 forms the gas 
column in and 3 forms a gas column peripheral wall, and 4 cover a piston, and 6 covers the top face of a gas column 1, and forms a 
combustion chamber 5 between piston 3 top faces. 7 is the suction port formed in the cylinder head 6, and the intake valve 8 which 
opens and closes opening 7a to the combustion chamber 5 of this suction port 7 is formed. The exhaust air bulb (not shown) which 9 is 
the exhaust air port formed in the cylinder head 6, and opens and closes opening 9a (refer to drawing 4 ) to a combustion chamber 5 is 
prepared similarly. 10 is a premixed fuel injector which carries out injection supply of the premixed fuel towards the stem base of an 
intake valve 8 through a suction port 7, and 11 is an ignition fuel injector which carries out injection supply of the ignition fuel 
towards the center section of the combustion chamber 5. 12 is a compression ratio adjustable device which carries out adjustable [ of 
the volume of a combustion chamber 5 ]. The arrangement configuration in the combustion chamber 5 of opening 7a of these suction 
ports 7, opening 9a'of the exhaust air port 9, the ignition fuel injector 1 1 , and the compression ratio adjustable device 1 2 is shown in 
drawing 4 . 

[001 8] The control room 13 facing a combustion chamber 5 as the compression ratio adjustable device 12 is shown in drawing 2 and 
drawing 3 , The 1st piston 14 which fitting of the migration of into a control room 1 3 is made free, and carries out adjustable [ of the 
volume of a control room 13 ], The 2nd piston 16 fitting of the migration of was made free to the end side of the oil pressure room 15 
while connecting with the 1 st piston 14, The 3rd piston 1 7 fitting of the migration of was made free to the other end side of the oil 
pressure room 1 5, The cam 19 for compression ratio adjustable attached in the cam shaft 1 8 connected with the crankshaft (not 
shown). The spring 20 which turns the 2nd piston 16 to the other end side of the oil pressure room 15, and energizes it. In case the 2nd 
piston 16 resists the energization force of a spring 20 and moves towards the end side of the oil pressure room 15 through the oil 
pressure in the oil pressure room 15 with migration of the 3rd piston 17 by the cam 19 When it moves to the location of the arbitration 
which can be adjusted, adjustable ****** which misses oil pressure from the oil pressure room 15 carried out, and it has the means 21. 

[001 9] The pivotable control sleeve 22 in which adjustable ****** carries out and a means 21 forms the peripheral wall of the 
successive range of the 2nd piston 16 in the oil pressure room 15, The control rack 24 which gears with the gearing 23 formed in the 
periphery of this control sleeve 22, It consists of a spill slot 25 formed in the control sleeve 22, and an oil pressure relief bypass 26 
formed in the cylinder head 6 so that it might be open for free passage into the spill slot 25 in the predetermined location of control 
sleeve 22 periphery. By carrying out adjustable, the rotation location of a control sleeve 22 with the control rack 25 It will stop, if the 
2nd piston 16 moves to an arbitration location even if the opening location to the oil pressure relief bypass 26 of the spill slot 25 
changes and the 3rd piston 1 7 moves a fixed stroke by the cam 19 in connection with it. It is constituted so that adjustable [ of the 
volume of a control room 13 ] may be carried out at the 1st piston 14 in connection with it. 27 is an oil supply path which supplies oil 
pressure to the oil pressure room 1 7, when it moves to the other end of the oil pressure room 15, as the 3rd piston 18 shows drawing 3 
from the location of the end of the oil pressure room 15 of drawing 2 by rotation of a cam 19. 

[0020] Moreover, in drawing 1 , the cam for which 28 opens and closes an intake valve 8 and an exhaust air bulb, and 29 are rocker 
arms. The water cooled jacket with which 30 was formed in the perimeter of a gas column 2 and the upper part of a combustion 
chamber 5, and 3 1 are connecting rods with which a crank case and 32 connect a crankshaft and 33 connects a piston 4 with a 
crankshaft 32. 

[002 1] Next, a motion-control configuration is explained with reference to drawing 5 - drawing 7 . In drawing 5 , 35 is ECU (engine 
control unit). A compression ratio, a crank angle, an intake-air temperature, current pressure-of-induction-pipe force, and current 
accelerator opening. The detecting signal about an engine speed is inputted and the map 36 (thing based on the graph shown in 
drawing 7 ) stored in ROM is referred to. It is constituted so that the position control signal of the control rack 24, the fuel quantity 
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which carries out injection supply from the premixed fuel injector 10 and the control signal of fuel injection timing, and the fuel- 
injection-timing control signal by the ignition fuel injector 1 1 may be outputted. 

[0022] Here, a current compression ratio is called for from the position control signal of the control rack 24. Moreover, about fuel 
quantity, an ignition fuel is set as a little constant rate, and the injection quantity of premixed fuel changes-like proportionally 
[ abbreviation ] according to the load called for from the pressure-of-induction-pipe force, accelerator opening, and an engine speed. 
Moreover, about injection timing, an ignition fuel is set up according to a crank angle and rotational speed so that the optimal ignition 
stage may come, and it is enough set as the last suitable period rather than it lights, so that homogeneous gaseous mixture may be 
formed about premixed fuel. 

[0023] Next, control action is explained with reference to drawing 6 and drawing 7 . First, compression edge temperature is computed 
from a current compression ratio and a current intake-air temperature by step #1 . In drawing 7 , the pressure in a compression edge is 
taken along an axis of abscissa, and it is effective compression ratio epsilone. It is shown all over drawing. Current, for example, an 
intake-air temperature, i.e., compression initiation temperature, is 20 degrees C, and it is effective compression ratio epsilone. 
Supposing it is 12 and is in the A point in drawing, compression edge temperature is about 350 degrees C. Next, it asks from a map as 
computes a load, computes the premixed fuel amount of supply according to the load by step #3 and shows the ignition temperature in 
the air-fuel ratio to drawing 8 from the pressure-of-induction-pipe force, accelerator opening, and an engine speed by step #2. In 
drawing 7 , the ignition temperature is about 370 degrees C, if the gasoline concentration phi is 0,7, since it is higher than compression 
edge temperature, it will not light, but supposing a load becomes large at present and the gasoline concentration phi according to it is 
set to 1.0, the ignition temperature will become about 270 degrees C. Then, in order to light that it is a compression ratio as it is in 
front of a compression edge, it asks for the compression ratio which becomes the compression edge temperature lower next than the 
ignition temperature of 270 degrees C at step #4. For example, effective compression ratio epsilone in drawing If a compression ratio 
is set as the B point of 8, in the compression edge temperature at that time, ignition temperature will become about 290 degrees C at 
about 270 degrees C. And this effective compression ratio epsilone The ignition temperature of the ignition fuel at the time of being 8 
is about 230 degrees C, and since it is lower enough than the compression edge temperature of 270 degrees C, it lights certainly. Next, 
it is effective compression ratio epsilone at step #5. An adjustment signal is outputted to the control rack 24, and it adjusts to the 
compression ratio corresponding to the air-fuel ratio according to a load so that it may be set to 12-8. Subsequently, a control signal is 
outputted to the premixed fuel injector 10 so that the above-mentioned amount of premixed fuel may be supplied by step #6, an 
injection signal is outputted to the ignition fuel injector 1 1 to timing predetermined by step #7, and injection supply of the ignition fuel 
of a constant rate is carried out. 

[0024] Since the ignition temperature is computed from the amount of premixed fuel corresponding to loaded condition, a 
compression ratio is computed so that it may not become the ignition temperature at a compression edge, and the control rack 24 is 
adjusted in this way according to this operation gestalt By there being no possibility that the premixed air of the concentration 
according to loaded condition may carry out autohesion fire before an ignition stage, and on the other hand injecting an ignition fuel 
from the ignition fuel injector 1 1 according to an ignition stage Many flame nuclei will be formed in a combustion chamber 5 by 
combustion of the diffused ignition fuel, induction of the multipoint autohesion fire of the premixed air in a combustion chamber 5 
will be carried out by that cause, and it will bum all at once. Therefore, also in the large load range, an ignition stage can be controlled 
appropriately, and improvement and exhaust-gas defecation of the lean combustion and whenever [ isochore ] by simultaneous 
combustion of gaseous mixture can be attained. 

[0025] Although the above-mentioned operation gestalt showed the example which forms the ignition fuel injector 1 1 as an ignition 
initiation means, and supplies gas oil with the high cetane number as an ignition fuel, an ignition fuel does not need to be a different- 
species fuel with which the cetane number is different, and the same fuel is sufficient as it. because, the local gaseous mixture at the 
time of the ignition fuel injected according to the ignition stage forming many flame nuclei — since concentration will be in a 
condition surely deeper than that of premixed air, ignition temperature is low, therefore even if premixed fuel and an ignition fuel are 
the same fuels, the same combustion system as the above will be materialized, and the same effectiveness will be acquired. 
[0026] Moreover, as an ignition initiation means, not only the ignition fuel injector 1 1 but other means are also applicable. For 
example, application of a plasma jet ignition method can be considered. Since according to this it blows off to a combustion chamber 
and induction of the simultaneous autohesion fire of the remaining premixed fuel is carried out while premixed fuel forms many flame 
nuclei with electrical energy, improvement and exhaust-gas defecation of the lean combustion and whenever [ isochore ] by 
simultaneous combustion of premixed air can be attained like the above. 

[0027] Moreover, you may make it inject directly in front enough, although the above-mentioned operation gestalt showed the 
example which carries out injection supply of the premixed fuel into a suction port 7 from the premixed fuel injector 10 rather than it 
lights premixed fuel into a cylinder. 

[0028] Furthermore, with the above-mentioned operation gestalt, although the operation gestalt in the intemal combustion engine of a 
four cycle was illustrated, the premixing ignition internal combustion engine of this invention can apply also to a uniflow system two- 
cycle intemal combustion engine like other operation gestalten shown in drawing 8 . 

[0029] He is the premixing ignition intemal combustion engine of the two cycle which 41 makes a gasoline a main fuel and uses gas 
oil with the high cetane number as an ignition fuel in drawing 8 . The cylinder liner in which 42 forms the gas column in and 43 forms 
a gas column peripheral wall, and 44 A piston, 45 is the scavenging-air hole formed in the middle height location near the bottom dead 
point of the piston 44 in a gas column peripheral wall, and swirl port 45a which inclined in the tangential direction, and straight port 
45b which tums to the core of a gas column 42 are arranged in the hoop direction by turns. 46 is the scavenging-air room arranged in 
the periphery of the scavenging-air hole 45. 47 covers the top face of a gas column 42, the cylinder head which forms a combustion 
chamber between piston 54 top faces, and 48 are the exhaust air ports formed in the cylinder head 57, and the exhaust air bulb 49 
which opens and closes exhaust-port 48a which carries out opening is formed in the combustion chamber. The premixed fuel injector 
with which 50 carries out injection supply of the main fuel in the first half of a compression stroke, and 5 1 are ignition fuel injectors 
which carry out injection supply of the ignition fuel at a combustion chamber. Moreover, 52 is a compression ratio adjustable device 
which carries out adjustable [ of the volume of a combustion chamber ], and is the same configuration as the compression ratio 
adjustable device 12 of the above-mentioned operation gestalt, 

[0030] In addition, the scavenging pump with which 53 carry out pressurization supply of the new mind at the scavenging-air room 46, 
the cam for which a connecting rod and 56 open and close a crank case, and, as for a crankshaft and 55, 57 opens [ as for 54 ] and 
closes the exhaust air bulb 49, and 58 are cylinder head covers among drawing 8 . 

[003 1] Also in this operation gestalt, premixing of the amount of premixing main fuels according to a load is injected and carried out 
even to a compression edge into new mind from the premixed fuel injector 50. By carrying out adjustable [ of the volume of a 
combustion chamber ] by the compression ratio adjustable device 52 so that it may become a compression ratio according to the 
amount of premixed fuel, and injecting an ignition fuel from the ignition fuel injector 51 at an ignition stage certain — ignition 
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combustion ~ being controllable — homogeneity — gaseous mixture — improvement and exhaust-gas defecation of the lean 
combustion and whenever [ isochore ] by simultaneous combustion can be attained. 

[0032] Furthermore, the above-mentioned compression ratio adjustable devices 12 and 52 detect the stage in which the gaseous 
mixture of premixed fuel carried out autohesion fire in the combustion process to precede by the sensor. Are applicable also to the 
premixing autohesion fire internal combustion engine which controlled the ignition stage in the large load range appropriately by 
adjusting a compression ratio according to the detected autohesion fire stage, concentration of gaseous mixture, etc. In that case, since 
it is not necessary to form the ignition fuel injectors 1 1 and 51, a configuration becomes easy. 
[0033] 

[Effect of the Invention] The premixed fuel supply means which supplies and carries out premixing of the fuel during inhalation of air 
as mentioned above according to the premixing ignition intemal combustion engine of this invention, Since it has an ignition initiation 
means to make ignition start according to an ignition stage, the adjustable compression means which carries out adjustable [ of the 
volume of a combustion chamber ], and carries out adjustable [ of the compression ratio ], and the control means which carries out 
adjustable [ of the amount of premixed fuel, and the compression ratio ] according to an intemal combustion engine's loaded condition 
Controlling not to carry out autohesion fire before an ignition stage by any loaded condition by carrying out adjustable [ of the 
compression ratio ] according to the amount of premixed fuel based on loaded condition starting ignition according to an ignition stage 
to a combustion chamber — certain — ignition combustion - being controllable — homogeneity — gaseous mixture — improvement and 
exhaust-gas defecation of the lean combustion and whenever [ isochore ] by simultaneous combustion can be attained. 
[0034] Moreover, the process which computes the ignition temperature in the amount of premixed fuel according to a load according 
to the ignition stage control approach of the premixing ignition internal combustion engine of this invention. Since it has the process 
which computes the compression ratio from which compression edge temperature turns into temperature which premixed fuel does not 
light from an intake-air temperature and the computed ignition temperature, and the process adjusted to the computed compression 
ratio Multipoint autohesion fire can be steadily carried out by ignition initiation, without carrying out autohesion fire in front of a 
compression edge by computing the ignition temperature from the amount of premixed fuel according to a load, and computing and 
adjusting a compression ratio, referring to an intake-air temperature so that it may not become the ignition temperature at a 
compression edge. 

[0035] Moreover, the control room facing a combustion chamber according to the compression ratio adjustable device of the intemal 
combustion engine of this invention, The 1st piston which fitting of the migration of into a control room is made free, and carries out 
adjustable [ of the volume of a control room ], The 2nd piston fitting of the migration of was made free to the end side of an oil 
pressure room while connecting with the 1st piston, The 3rd piston driven by the cam which is interlocked with a crankshaft and 
rotated while fitting of the migration is made free to the other end side of an oil pressure room, Since it has the means which misses oil 
pressure from an oil pressure room if located in the location of a means to tum the 2nd piston to the other end side of an oil pressure 
room, and to energize it, and the arbitration which can be adjusted in case the 2nd piston moves towards the end side of an oil pressure 
room with migration of the 3rd piston Adjustable [ of the volume of the control room facing a combustion chamber by adjusting the 
location which misses oil pressure from an oil pressure room ] is carried out, and it can carry out adjustable [ of the compression ratio ] 
often [ responsibility ] and with high precision. And the 1st piston can move for every combustion stroke, the ambient atmosphere of a 
control room can be ventilated continuously, and it can prevent that a bad influence arises at a combustion process by good change of 
a compression ratio. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the vertical section front view showing the outline conflguration of 1 operation gestalt of the premixing ignition 
internal combustion engine of this invention. 

[Drawing 2 ] It is the expansion vertical section front view of the important section in this operation gestalt. 

[Drawing 3] It is the sectional view showing other operating state of the compression ratio adjustable device in this operation gestalt. 
[Drawing 4] It is the top view showing the arrangement configuration in this operation gestalt. 
[Drawing 5] It is the block diagram of the control configuration in this operation gestalt. 
[Drawing 6] It is the flow chart of the control action in this operation gestalt. 

[Drawing 7] It is the graph which shows the relation of the ignition temperature of the compression ratio and compression edge 
temperature in this operation gestalt, premixed fuel, and an ignition fuel. 

[Drawing 8] It is the vertical section front view showing the outline configuration of other operation gestalten of the premixing 
ignition internal combustion engine of this invention. 
[Description of Notations] 

I Premixing Ignition Internal Combustion Engine 
5 Combustion Chamber 

10 Premixed Fuel Injector 

I I Ignition Fuel Injector 

12 Compression Ratio Adjustable Device 

1 3 Control Room 

14 1st Piston 

15 Oil Pressure Room 

16 2nd Piston 

17 3rd Piston 

19 Cam for Compression Ratio Adjustable 

20 Spring 

21 Adjustable ****** Carries Out and it is Means. 
35 ECU 

41 Premixing Ignition Internal Combustion Engine 

50 Premixed Fuel Injector 

51 Ignition Fuel Injector 

52 Compression Ratio Adjustable Device 
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